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The main omissions from the Classic Membrane Theory (MT) are
the explanations of signal transduction in cells by electric conductivity
changes of protoplasmic membrane (PM) and considering the
cytoplasm (CP) as a simple intracellular electrolytes. This theory did
not consider the functional role of water fluxes through the membrane
as well as the dynamic changes of cell hydration. It’s main statements
were developed on the basis of experimental data obtained from the
intracellular perfused squid giant axon, in which they continually
generate action potentials and functioning of other membrane
transporting systems [1]. However, the accumulation of a great number
of experimental data on biological effects of extra-weak environmental
physical signals [2] and homeopathic concentration of biological
active substances [3], which are unable to activate the ionic channels
in membrane, on cells and organisms indicate to the incompleteness
of this theory.

Parallel to the MT, the so called “Cytoplasm Sorption” theory (ST)
was developed, explaining the signal transduction in cell by changes in
sorption properties of intracellular macromolecules and organelles [4-
6]. However, ST ignored rather well experimentally documented facts
on the functional role of PM in this process, such as in generation of
membrane potential, active transport of ions and other metabolites.
Because of such non adequate estimation of the functional role of PM,
the extremely important statement of this theory on functional role of
cell hydration for a long time has been away from adequate attention
of researchers. Only during the last 2-3 decades when the “membrane
conductive” theory entered its period of crisis, especially explaining
the molecular mechanisms of “activation” and “inactivation” of ionic
channels as well as in inability to explain the metabolic regulation in
conductive function of membrane, the functional role of cell hydration
became subject of intensive study [7].

It is known that the PM is more permeable for water. Furthermore,
because of the existence of special water channels (aqua pores) in PM,
the water transports tough the membrane take place much faster than
predicted by simple osmotic diffusion [8]. Therefore, it is obvious
that osmotic gradients on membrane generated by extracellular and
intracellular factors could have a transient character. Since the valence
angle of water molecules, determining its physicochemical properties
serves as an extra sensitive and universal sensor for different physical
and chemical factors, any factor induced changes thermodynamic
activity of membrane bathing aqua mediums could generate water
fluxes through the PM. It has been shown that such transient water
fluxes through PM have strong modulation effects on membrane
conductive function [9] as well as on the water influx - and efflux -
induced cell hydration and dehydration leading to activation and
inactivation of metabolic activity of cell, respectively [10].

It is known that cell hydration regulates the cell metabolic activity
by two pathways: a) “folding” of intracellular macromolecules,
including DNA [11], and b) surface-dependent regulation of the
number of functional active protein molecules (enzymes, receptors,
ionic channels) in PM [12-14]. Therefore, the factor induced changes

in cell hydration serve as a primary signaling mechanism to switch on
cell adaptive metabolic pathways dysfunction of which leads to cell
pathology, including aging. By our previous study it was shown that
aging—induced depression of Ca efflux from the heart muscle and brain
cells lead to decrease in sensitivity of tissues hydration to different
environmental factors because of higher intracellular Ca-induced CP
coagulation [15-17]. It was suggested that age-dependent dysfunction
of cell hydration controlling mechanisms leading to tissue dehydration
serves as a primary messenger for aging-induced increased risk of
different medical disorders [16].

Thus, summarizing the presented data, it is suggested that the
sensitivity of factor-induced tissue hydration acts as a marker for
detection of health status of organism as well as for detection of
bioavailability and bioequivalence of drugs.
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